In Central Java, in addition to the traditional view of urban transition as an aspect of urban industrialization, rural industrialization based on small-to medium-sized enterprises has become a concern, at least since the Indonesian economic crisis in 1997. Combinations of typical urban and rural activities have resulted in certain features of rural-urban transition as the urban population has continued to increase notably. The intention of this paper is to examine how rural-urban transition characterizes the industrialization of Central Java. Multivariate cluster analysis is applied to create a typology, with the district as the unit of analysis, to better understand the transition phenomenon in terms of the population and economic structure. The cluster solution shows that rural-urban transition occurs on at least two different paths. The first path could be described as industrialization from above, in which the transition takes place as a part of the urban growth process. The second path could be described as industrialization from below, in which rapid industrialization occurs far from the highest hierarchy of the urban center.
Introduction
Urbanization is credited with responsibility for various phenomena. Urbanization may be viewed simply as a demographic phenomenon. Economic and social changes are also sometimes considered to be consequences of urbanization. In general, urbanization can be equated with modernization, as well as transformation in a development context [1] . Development associated with urbanization is OPEN ACCESS inextricably related to the transitions between rural and urban areas or, in other words, the processes of urban changes and rural changes [2] . From this perspective, transition can be viewed as a form of urban development and rural development, involving transformation from rural to urban features.
Particularly in most of the developing countries in Asia, urban transition is strongly related to international capitalism. Gilbert and Gugler [3] called this peripheral urbanization. In this form of urbanization, multinational corporations play a significant role in forcing the development of large urban areas. Evidence of this influence is the fact that manufacturing industries mostly based on foreign investment have become engines of growth in many large cities in Asia, at least since the end of World War II. These industries have attracted laborers to move either from rural or lower-hierarchy urban centers to higher-hierarchy or larger urban areas. Moreover, to achieve good economic performance, governments in most of Asia's developing countries are likely to prioritize physical infrastructure development in large urban centers over infrastructure development in smaller cities and rural areas. As explained by the growth centers (unbalanced development) theory proposed by Hirchman (1958) , Myrdal (1957) and Perroux (1955) , the development of these centers is expected to spread to the surrounding regions [4] . However, what has happened is the reverse. The centers are likely to absorb most potential resources, mainly laborers and natural resources, from their surrounding rural areas and lower-hierarchy urban regions. Accordingly, disparity and equality have remained central issues to be resolved, in addition to the existence of the informal sector in most urban areas in Asia. These informal sectors have appeared mainly due to the lack of work opportunities in the urban centers compared to the number of workers who seek jobs in these areas [5] .
In Central Java, in addition to the traditional view of urban transition as an aspect of urban industrialization, rural industrialization based on small-to medium-sized enterprises has become a concern, at least since the Indonesian economic crisis in 1997. As discussed by Hill [6] , high dependency on foreign investment hit the Indonesian economy hard during the crisis. The government had been providing ample space for foreign stakeholders to play a significant role in the industrialization of the country. These open economic policies, however, were not matched by strong performance in institutional development to maintain policies for enhancing necessary initiatives for long-term industrialization. As a result, many large foreign-based enterprises located in urban areas collapsed, while, as Tambunan [7] showed, small-to medium-sized enterprises played a dominant role in the usage of local resources, and their flexibility in production processes produced the steadiest growth during the crisis period.
Rural industrialization has resulted in various typically urban activities taking place in an area officially defined as rural. This industrialization is expected to generate strong economic links between rural and urban areas, as well as with the world market. Qadeer [8] showed that there are many rural regions in Asia with density and settlement systems with urban characteristics. He describes this as "urbanization by implosion". From an urban hierarchical perspective, these areas are located relatively far from large urban centers, and most of the time, they are classified as remote areas. The centers of their development are obviously not large urban centers. McGee, in Forbes [9] , explains these "wet rice areas" as one form of 'endogenous urbanization. ' Combinations of typical urban and rural activities have resulted in certain features of rural-urban transition, as the urban population has continued to increase notably in various ways in Java. Meanwhile, most research on rural-urban transition is focused only on particular aspects, such as the movement of people and the flow of natural resources. Migration and agricultural issues have become the focus of matters in current rural-urban discourse [10] [11] [12] . There is still little discussion of comprehensive features of the rural-urban transition process. The purpose of this paper is to examine how rural-urban transition characterizes the urbanization of Central Java, using variables representing various aspects of that transition. Multivariate cluster analysis is applied to create a typology to better understand the transition phenomenon.
This paper is organized into four sections. Section 1 is an introduction that explains the rationale for this study. Section 2 briefly explains the study area, data needs and the steps in the cluster analysis. Section 3 presents the results and interpretation of the cluster analysis as the main statistical tool used to classify rural-urban regions, followed by a discussion of rural-urban transition in terms of population and economic structure. Section 4 concludes with some remarks concerning rural-urban transition in the study area.
Data and Methods

Study Area and Data Needs
The study area is located within the administrative boundary of Central Java Province in Indonesia. It is located on Java Island and consists of 35 districts/municipalities. The total area of the province is 3.25 million hectares, and the total population is 32.18 million persons or approximately 14 percent of the Indonesian population (Central Bureau of Statistics (CBS), 2006 [13] ). In general, urbanization in Central Java Province has not been remarkable compared to other provinces on Java Island. Located between two large provinces, namely, West Java and East Java, 35 percent of the area is moderately hilly, and a significant portion of the area of the province is an agriculture protection zone. These features have limited the development of the province. Figure 1 shows that the urban proportion of the population in Central Java Province is the lowest of any province on Java Island, slightly lower than that of East Java, which has reached 48.9 percent. Along with the urban proportion of the population, the population density in Central Java Province is also reasonably low compared to other provinces on the island (see Figure 2) . 
Provinces in Java Island
As the study area is within the provincial boundaries, one lower administrative level, i.e., the district, was used as the analysis unit in the clustering process. All data employed in this research are secondary data from annual statistical reports and relevant publications based on census and survey data from the Central Bureau of Statistics (CBS). Variables were selected using a deductive approach based strongly on the literature. In general, the variables are divided into three categories, namely, physical environment, economic and sociopolitical variables. The variables are classified as static if they are only based on one specific period (i.e., 2006) and dynamic if changes between two time series are indicated (i.e., 1994 and 2006). 
Methods: Applying a Cluster Analysis to Create a Rural-Urban Typology for Central Java
Cluster analysis is a multivariate statistical approach for grouping data. Each group (cluster) contains sets of cases that are similar in character. Cluster analysis was applied in creating a rural-urban typology to better understand the rural-urban transition in the study area. To build the typology, there are considerably large data sets (variables) that need to be classified into groups, based on their similarity. Applying clustering algorithms helps to organize the data into groups efficiently, based on a statistical formulation. This organizing process facilitates the discovery of the characteristics of each group.
Several steps were necessary to create a typology using cluster analysis. A brief explanation of how each step is applied in this research is presented below. This includes selection of variables and examination of data quality. A stepwise analysis is used to examine the quality of the data. The analysis is mainly derived from the following:
 Matrix correlation to minimize multicollinearity. 
Clustering of the algorithm selection
After comparing the methods of hierarchical clustering with single linkage, complete-linkage clustering, group-average clustering, centroid clustering, median clustering, Wards' clustering and K-means (non-hierarchical) clustering, it was determined that Ward's method, with its squared Euclidian distance and z-score standardization, was the best suited to the purpose of this research. A number of previous research projects using cluster analyses also highlight the efficiency of Ward's method compared to other methods [15] [16] [17] [18] . Figure 4a shows a dendrogram of the final results of the cluster analysis, obtained using Predictive Analytics SoftWare (PASW) Statistics 18. The z-score was used as the common method of standardization in applying Ward's hierarchical method. In principal, z-score standardization weighs each value of variable Xi against the mean of variable X. The result is then divided by the standard deviation of each variable, σ (see Equation (1)).
. Clustering was used to produce the most expected cluster. As there is no agreement as to which is the best algorithm to be used, a comparison of all possible algorithms with all possible distance measurements was applied.
One important assumption in applying z-score standardization is that the data should be normally distributed [19] . This may also explain why the variable assessment in the previous step includes assessment of parameters of the distribution of the data. To determine how "close" or how "far" cases in the cluster are from each other, the squared Euclidian distance method was applied. The squared Euclidian distance formula is the most commonly used method for continuous data [16] . In addition, this calculation is highly recommended for use with Ward's hierarchical methods [16, 19] .
Validation
It was determined that 100 percent of the original grouped cases were correctly classified by applying all of the variables and that 93.1 percent of the cases were correctly classified using the stepwise approach. These percentages were convincing enough to conclude that the dendrogram had produced its optimum result.
. To check the validity of the dendrogram, two types of discriminant analysis are used. The first type involves applying all the variables to the analysis. The second type involves using a stepwise approach in which only selected variables are used to validate the clustering results. As Huberty [20] explains, to have a valid hit-rate estimation, the number of sample sizes (case → districts) should be large enough or at least n ≥ 5p , i.e., the number of cases should be at least five times greater than the number of variables. The stepwise approach was used to fulfill this criterion.
Results and Discussion
Assessment of the Variables
Initially, there were 35 districts, six urban and 29 non-urban, and 72 variables to be examined. To produce robust and statistically convincing indicators, stepwise analysis was used to examine the quality of the data. The examination consisted of two main steps. The first step involved calculation of the ranges, standard deviations, variances, skewness and kurtosis of the variables. These statistical measures were employed in analyzing the distribution of the data and the identification of outliers. The second step involved using matrix correlation to minimize multicollinearity. In eliminating those variables, the representation of each category is greatly improved. As z-score standardization was applied, only variables found to be normally distributed were chosen. The mean values of the variables ranged from a low of 3.4 (for annual growth of employment engaged in the non-primary sector) to a high of 135.8 (for built-up areas); the skewness and kurtosis values of all the variables chosen were close to zero (ranging from −0.99 to 0.99).
However, disparities between urban districts and non-urban districts do exist in the research area; therefore, outliers were significant for several variables. In the first iteration, outliers were identified due to six small areas (categorized as urban districts) contributing significantly to almost all development indicators. These six urban districts were then excluded in the first iteration of variable assessment. Nine variables related to Gross domestic product (GDP), employment and density were eliminated in the second iteration, because of their non-normal distributions (as indicated by skewness and kurtosis values >0.99 or <−0.99) or because they contained outliers. Nevertheless, for the purpose of comprehensive interpretation, the six urban districts that were excluded in the first iteration were still considered in the final interpretation. Another issue was multicollinearity, which was inevitable, because many of the variables initially analyzed were likely to have been related. For example, the number of jobs in industries may be highly correlated with the number of industries, and the GDP of the industry also may be highly correlated with the number of large industries. It was also difficult to apply time series data, because, for some variables, such as education attainment, the situation in 1994 was similar to the situation in 2006, as reflected in the relatively high correlation between the two variables. Figure 3 explains the selection process of the variables, and Table 1 shows the list of variables that were finally used in the cluster analysis.
Cluster Solution and Dendrogram Interpretation
From examination of the dendrogram based on the explanation in Table 1 , four main groups were identified (see Figures 4 and 5) . First, 16 districts were identified as being highly rural. With respect to their physical environment, they are mainly characterized by relatively low proportions of their population categorized as living in urban regions (<20 percent), low proportions of built-up areas (<25 percent) and being mostly located in remote and relatively hilly areas, far from the closest growth centers (16-20 km from the closest urban center) and airport facilities (71-190 km from the closest airport facility). Due to these physical limitations, the activity of these districts is dominated by agriculture. In other words, the physical characteristics of these districts do not favor industrial development. These districts also have very low proportions of people who have graduated from high school or university (<20 percent). This low level of education has led to high average unemployment growth (13.30 percent), as well as a low employment rate (<60 percent). Table 1 . Variables to explain the performance of the rural-urban interface in the study area. In addition to the 16 districts characterized above, there are six districts classified as Rural-Urban Type C, which have a character very similar to that of the highly rural districts. These districts may be classified as rural-urban, because of their physical characteristics. High proportions of the populations of these districts are urban (20-40 percent). These districts are not located in remote areas, which means that they are closer to urban centers (11-15 km from the closest urban center) and airport facilities (51-70 km from the closest airport facility) than the highly rural districts, and they are located in flat areas. However, in terms of their economic features, these districts are highly rural and tend to be dominated by agricultural activities. 
Legend
The most significant characteristics of the rural-urban regions is evident in seven rural-urban districts classified as Rural-Urban Type A and Type B. The two most obvious indicators are a high contribution of the industrial sector to the GDP and a significant proportion of employment in the non-primary sector. These districts are categorized further into two different groups. The first group is Rural-Urban Type A, which is characterized by quite significant involvement of smaller industrial activities. This group is mainly characterized by a relatively lower contribution of the industrial sector to GDP (20-30 percent) and a higher proportion of employment in the industrial sector (30-50 percent). These districts are not necessarily located on the urban fringe districts and are not necessarily supported by the political will to develop these districts as centers of growth at the provincial level. The second is Rural-Urban Type B, which is characterized by the dominant role of large manufacturing industries. The dominant features of these districts are a high contribution of the industrial sector to GDP (40-50 percent), with relatively low employment in the industrial sector (15-20 percent), being located in an urban fringe area and being supported by the political will to push for economic growth at the provincial level. However, there are some similarities between the Rural-Urban Type A and Type B groups. They both have relatively high proportions of people who have graduated from high school and university, compared to highly rural regions and those in the Rural-Urban Type C group. They are also located in relatively flat areas and have good access to the closest urban centers and airport facilities. Figure 5 summarizes the dendrogram interpretation.
Rural-Urban Transition in Central Java Based on an Examination of Population Changes
The rural-urban transition process is reflected in the shifting of the population that is defined as living in rural or urban areas. In this research, urban and rural areas are defined on the basis of their CBS classification, which is a function primarily of the population density, the percentage of farming households and accessibility to urban facilities. For each variable, a score ≥ 10 is classified as urban and ≤ 10 is classified as rural. For example, a district with a population density >8,500/km 2 , a percentage of farming households <5 and all households served by electricity and a telephone network and having access to some other main urban facilities would have the highest score. As Table 2 shows, apart from the dominant contribution of the urban population living in urban districts, there is a tendency toward significant urban population growth in Central Java Province as a whole.
The most rapid growth of the urban population took place in the districts in the Rural-Urban Type A group. This group is characterized by areas whose development depends mostly on locally based small-to medium-sized industries. These areas are not typically extensions of metropolitan regions (EMRs), which are defined primarily as highly urbanized areas, like the urban districts in most developing countries. The urban population of the Rural-Urban Type A group exceeded the rural population in the middle of the 1990s, while during the same period, the Rural-Urban Type B group, which actually represents the extended metropolitan regions, experienced a lower rate of urban growth, and the inhabitants were still predominantly categorized as belonging to a rural population. The data in Table 2 show that there have been more people living in urban areas in the Rural-Urban Type A group since 1980 than in other subgroups, except urban districts. Moreover, Table 2 clearly shows that the growth rate of the urban population in the Rural-Urban Type A group has been greater than that of other subgroups. Up to the year 2000, there were still more people categorized as rural than there were people categorized as urban in the Rural-Urban Type B group and, even more so, in the Rural-Urban Type C group. The Jepara, Klaten and Sukoharjo districts, classified as Rural-Urban Type A, are famous for their export-oriented wooden furniture industry. Klaten also has various marketable handicraft products, as well as developed metal industries. In addition, Kudus has been developing based on its famous cigarette industries, and its established textile and food industries have products that are marketed not only nationally, but also on an international level. All these industries are characterized primarily as small-to medium-sized industrial clusters that rely on local labor and local investment [25, 26] . In contrast, the Karanganyar, Kendal and Semarang districts are classified as Rural-Urban Type B and are characterized by various types of large, foreign-based manufacturing industries.
The data in Table 2 show that rural-urban population transition in the research area takes place in the regions with potentially endogenous resources, which are not necessarily located close to the highest urban center in the hierarchy or supported by typical foreign-based industries. This is a surprising finding, as population transition in Central Java follows a different pattern than that observed in other large provinces in Indonesia. The pattern is also clearly unlike the phenomenon that has generally been observed in developing countries, as reported by Jones [27] and Douglass [28] with respect to the role of extended metropolitan regions (EMRs) in Asian countries.
Jones [27] argues that many large cities in Southeast Asia, including Indonesia, are growing very rapidly and, therefore, have experienced very rapid growth in their urban populations in the areas surrounding these cities, which are called EMRs. In these EMRs, populations are highly concentrated only in particular urban centers, which has created an unbalanced form of development pattern. This industrialization path could be described as industrialization from above. Four selected large cities in Indonesia, as illustrated in Figure 6 , experienced a common pattern of population growth that is typical of most developing countries: a relatively higher population growth rate in the inner zone (closer to the capital city) than in the outer zone. Only Bandung in West Java and Semarang in Central Java have experienced relatively balanced growth in their cores, inner zones and outer zones. Semarang, the capital city of Central Java, has experienced relatively lower growth than other large cities in Indonesia. Furthermore, as shown in Figure 6 and Table 3 , the inner zone in Central Java also experienced a lower urban population growth rate than the inner zone in four other selected large cities in Indonesia.
There are at least two factors that explain this extraordinary population growth pattern in the study area. First, the role of foreign-based manufacturing industries that are mostly located in EMRs and have led to typical industrialization from above is less dominant in Central Java than in other developed provinces in Indonesia. As a result, less labor has migrated to the surrounding core regions in the province than in most cases, because foreign-based industries attract significant numbers of laborers. This has resulted in more gradual population growth in the area. Second, endogenous resources in particular regions in the study area have acted as potential engines of growth. In this sense, it is not always true that rapid development can only occur as part of the growth of a core region, as, in fact, it has resulted in unbalanced development in most regions in developing countries. Figure 6 clearly illustrates that the development of Rural-Urban Type A areas is mostly based on more endogenous resources located relatively far from Semarang, the capital city. As the industrialization that has been taking place in these rural-urban areas has employed mostly local resources and has been located quite far from the large urban center (i.e., Semarang), the path could be defined as industrialization from below. Accordingly, the existence of this particular rural-urban region, along with the fact that Central Java has a relatively balanced average annual rate of population growth, indicates that endogenous urbanization or urbanization from below should be considered a potential form of the rural-urban transition.
Rural-Urban Transition in Central Java Based on an Examination of Economic Structural Changes
Central Java Province has experienced a noteworthy economic transition over the last three decades. In 1976, the non-primary GDP exceeded the primary GDP. As shown in Table 4 , in 1976, the primary GDP contributed approximately 40 percent of the total GDP, but the proportion declined significantly to only approximately 20 percent in 2006. This shows that Central Java has developed considerably from being dominated by agriculture to being a more industrialized province, at least as indicated by GDP contribution.
Further examination of the performance of the subgroups revealed quite different population and economic transition paths. Economic transformation has occurred at similar rates in the Rural-Urban Type A and Rural-Urban Type B areas. In fact, the GDP contribution of the non-primary sector in the Urban, Rural-Urban Type A and Type B areas surpassed the contribution of the primary sector to GDP in 1976. This indicates that rapid industrialization, as an indicator of development from an economic perspective, had taken place to a notable degree in these areas. These were the only groups of rural districts to achieve transformation in the middle of the 1970s. The Rural-Urban Type C groups, which actually were characterized as rural, did not achieve transformation until the late 1980s. Comparing Rural-Urban Type A, which represents local potential support, and Rural-Urban Type B, which represents the dominant role of multinational companies in the New International Division of Labor (NIDL) type of industries, it is interesting to note that the two types of regions have had similar economic transition paths. As illustrated in Table 4 , between 1994 and 2006, the contributions of the non-primary and primary sectors to GDP were similar for the Rural-Urban Type A and Type B areas. It is only the growth of the non-primary sector's contribution to GDP in the Rural-Urban Type A areas that is more stable than that of the Rural-Urban Type B areas. The Rural-Urban Type B areas experienced quite rapid growth in non-primary GDP contributions between 1986 and 1994. The rate of growth then decreased slightly between 1994 and 2006, mostly due to the Asian economic crisis in the middle of the 1990s. Another finding is that the growth of the non-primary sector's GDP contribution of the rural districts was very slow, as shown in the Table 4 ; the non-primary GDP contribution of this subgroup was stagnant between 1994 and 2006.
With respect to the patterns observed, there are at least two important points that should be taken into account. The first point pertains to the growth pattern. The Rural-Urban Type A group experienced the steadiest growth, which indicates that external circumstances do not have a strong influence on local economic performance. In contrast, the growth of the Rural-Urban Type B group, which was highly dependent on external resources, was relatively unsteady. At least, a considerably slower growth rate was observed during the crisis (middle of 1990s) than during the previous period (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) and during the period after the crisis (the 2000s). The second point pertains to the contributions among the subgroups. There was a significant gap between the contribution of developed rural-urban regions (Rural-Urban Types A and B) and that of underdeveloped regions (Rural-Urban Type C and rural districts). These differences are evidence of a pattern of unbalanced development in the region.
The pattern of GDP contribution is likely to be somewhat congruent with economic performance based on employment in medium and large industries. As illustrated in Figure 7 , the Rural-Urban Type A groups have absorbed the largest number of employees in medium-and large-sized industries and have experienced the highest growth rates of employment in these types of industries, compared to other subgroups. During the period from 1993 to 2006, employment in medium-and large-sized industries in these rural-urban regions increased at the fastest rates, leaving behind other subgroups quite significantly. The Rural-Urban Type C group, which consists of six districts, had considerably less employment in medium-to large-sized industries than the Rural-Urban Type A group, which consists of four districts. However, it is important to note that 16 of the districts analyzed were rural, and therefore, the levels of employment in medium-and large-sized industries are higher in these districts than in Rural-Urban Type B and Rural-Urban Type C districts. In fact, the average number of people employed in these industries was only 9,600 per district in 2006, but was 31,440 for the rural-urban areas (Types A, B and C). Nevertheless, all subgroups experienced positive growth rates, which suggests that industrialization was quite significant at the provincial level. A similar trend was also observed for small industries (see Figure 8 ). Both the number of industries and the number of jobs indicate significant growth in Rural-Urban Type A compared to the other subgroups. Although rural districts have contributed significantly to employment in small industries, the trend is likely to decline. The number of industries in rural districts decreased from 184,360 to 160,164, and the number of jobs decreased from 436,715 to 385,215. A similar pattern was observed for Rural-Urban Type B. The number of industries decreased from 17,948 to 6,322, and the number of jobs decreased to a quarter of the 1993 level, from 40,911 to 14,501. It is clear that only the Rural-Urban Type A districts, followed by the urban districts and Rural-Urban Type C districts, exhibited relatively stable performance.
The facts reported above revealed that the Rural-Urban Type A group exhibited the steadiest growth and the smoothest economic transition, compared to the other rural-urban subgroups. One important point that should be acknowledged as a key performance factor is the dominant role of local resources, which may reduce the influence of uncontrollable external situations. Zhu [29] has reported quite similar results for Rural-Urban Type A areas in Fujian Province in China. The development of township and village enterprises (TVEs) in the province has led to what he calls "in situ urbanization". Qadeer [8] has also discussed emerging settlement systems characterized as urban being located relatively distant from urban centers in Pakistan, India and Bangladesh. With respect to Rural-Urban Type A areas, studies by Yu Zhu [29] and Qadeer [8] have also shown that small-and medium-sized enterprises (SMEs), which are mostly centered in rural areas, should be regarded as potential generators of new growth that reduce inequality among regions. Considering that SMEs are characterized as labor-intensive and that the distribution of income among enterprises is relatively more even, the dominant role of SMEs can be seen as a good sign, because it indicates a more equal income distribution. Weiss [30] , Weijland [26] , and Tambunan [31] believe that SMEs play a strategic function in most developing countries, as they are very important to the survival of most rural households.
Conclusions
Urbanization, which is highly correlated to the nature of rural-urban transition, has led to particular features of the rural-urban interface in Central Java. Cluster analysis shows that industrialization is a prominent indicator of the transition process, which follows at least two different paths. The first path can be described as industrialization from above, in which the transition takes place as a part of the urban growth process and is mostly the result of the development of foreign-based manufacturing industries. The second path can be described as industrialization from below, in which rapid (mostly locally based) industrialization leads to a particular type of urban transition that occurs far from the highest hierarchy of urban centers and is dominated by smaller-scale industries. Districts that are categorized as rural-urban regions are located in urban fringes or as a part of the development of extended metropolitan regions. The economic activity of these districts is dominated by large manufacturing industries. Because the districts are located in favorable areas for foreign and local large investors, mostly due to the infrastructure provided and the supply of blue-collar workers, these industries do not significantly generate backward and forward linkages within the local economy. The existence of this particular type of industry has proven to be very effective in accelerating economic growth, because they contribute significantly to the regions' GDP, although they provide only a relatively small amount of employment. Indeed, the results of the cluster analysis may provide more evidence that the rural-urban transition in most developing countries does not proceed smoothly. Douglass [28] and Gilbert and Gugler [3] have expressed the belief that major cities have dominant roles, in terms of population and economic activities derived from the existence of multinational industries, in rural-urban disparities.
In contrast, industrialization from below may provide evidence that industrialization in developing countries does not necessarily always take place as part of the urban growth process or as part of extended metropolitan regional development and does not always depend on the presence of large manufacturing industries. As Zhu [29] observed in the case of in situ urbanization in Fujian Province in China and as Qadeer [8] discussed with respect to urbanization in Pakistan, India and Bangladesh, rural-urban regions, in the form of urbanization from below, are mostly located quite far from urban districts. Accordingly, the economic activity of these districts is dominated by locally based small-to medium-sized industries. This implies that these particular industries form strong local bonds. In general, these industries absorb significant numbers of workers, but unfortunately, they contribute only a small amount to the regional GDP. This means that the industries perform at a relatively low level of productivity.
Rural-urban regions characterized by industrialization from below should be acknowledged as a promising spatial form that may lead to more balanced development patterns in the future. These regions have strong local potential, which implies a stronger foundation for the economy, in addition to their ability to absorb significant numbers of people into the labor force. The form of urbanization from below observed in this research indicates that the concept of endogenous growth for developing countries is essentially down-to-earth.
